Abstract. In this paper, we present a literature review and classification scheme for investment cash flow sensitivity under behavioral corporate finance (hereafter, BCF). The former consists of all published articles between 2000 and 2011 in different journals that are appropriate outlets for BCF research. The articles are classified and results of these are presented and analyzed. The classification of articles was based on nine criteria; journals, date of publication, paper nature, the context of the study adopted behavioral biases, adopted approach, behavioral biases measurement, the adopted assumption, econometric approach and empirical findings. Literature on investment cash flow sensitivity under behavioral corporate finance isn't well developed. In fact, the behavioral corporate finance is very young. Our review shows that behavioral biases (optimism and overconfidence) have an explanatory power and they can succeed to explain the dependence of corporate investment on the internal cash flow availability. This result is protected in the most cases by the some restrictive assumptions: the absence of agency costs and asymmetric information. Based on the review, suggestions for future research are likewise provided.
Introduction
The corporate investment decision has been widely studied in financial literature. Several empirical studies are conducted on the subject. An excellent survey is offered by Harris and Raviv (1991) , Shleifer and Vishny (1997) and Hubbard (1998) . In financial literature, two main hypotheses are proposed to explain the corporate investment distortions. The first is spawned by Jensen and Meckling (1976) in agency framework. Managers are supposed to be opportunistic and seek to maximize their own utility function. They insist on the existence of conflicts of interest between management and shareholders. Managers will overinvest to increase their executives and escape the control exercised over them. The second explanation is derived from information asymmetry between corporate insiders and the capital market, Myers and Majluf (1984) . Information asymmetry creates an undervaluation of good firms. This can cause problems of financing and results in a state of under-investment.
With agency problems and asymmetric information, the investment decision depends on capital structure. These two theories insist on the presence of investment cash-flow sensitivity phenomena. The agency theory postulates that managers will increase firms' investment level with the availability of internal cash flow in order to escape from the market control in case of external funding. In the presence of sufficient internal cash flow, investment increases and the probability of investment distortion increases. With asymmetric information theory, there will be sensitivity between corporate investment and internal cash flow. Managers will restrict external finance in order to avoid current share dilution; as a result investment will strongly depend on internal finance.
In other interesting way to study the corporate investment and liquidity relationship was advanced by a seminal paper by Fazzari et al., (1988) . Beyond traditional explanation of the investment cash flow sensitivity, that are based on the agency conflicts between shareholders and management and the effect of the asymmetric information problem that make firm's investment dependent to internal funds availability and level, the firms' financial constraints degree can largely derive the investment-liquidity equation. They use some criteria to classify firms in their sample according to their financial constraint degrees.
Empirically, field studies validate the existence of cash-flow sensitivity phenomenon (Fazzari, Hubbard and Peterson (1988) , Kaplan and Zingales (1997, 2000) ). These researches link the sensitivity to capital market imperfections and financing constraints. The majority of studies in this field conclude to the existence of a positive correlation between corporate investment and it cash flow. According to Fazzari et al (1988) the investment cash flow sensitivity is stronger for the more constrained firms among less constrained one. They argument that, if firm runs financial constraints, it will have big difficulties to obtain external financing. Then it will be attached to its internal funds. This make its investment policy very closed to the cash flow availability. However, Kaplan and Zingales (1997) depart from the Fazzari et al., (1988) sample and find opposite results.
They find that less constrained firms are those who apply the strongest investment cash flow sensitivity. This is a real challenge! Allayannis and Mozumdar (2004) argue that the inclusion of negative cash flow can influence this sensitivity relationship. Many other explanations are advanced in order to resolve the debate. Another way to explain such empirical finding is that more constrained firms have a very low cash flow level and so the investment-liquidity relationship may be poor or insignificant.
The previous cited factors; agency costs, asymmetric information and financial constraints may cause investment cash flow sensitivity. They may cause an inefficiency of corporate investment policy. This will be observable in a form of either overinvestment or underinvestment. For this reason, some papers tend to study the investment cash flow sensitivity in a corporate governance framework. These studies aim to detect the effect of corporate governance mechanisms on the investment cash flow sensitivity. These studies can be exploited in order to determinate the optimal structure of corporate governance mechanisms that can succeed to overcome the agency and asymmetric information problems and so reduce these impacts on firm's investment policy (see for example studies by Kahuria and Muller (1995) , Hadlock (1998) , Gugler and Yurtoglu (2003) , Gugler (2003) , Haid and Weigand (2001) , Degryse and de Jong (2000) , Piandado and de la Torre (2004), Goergen and Renneboog (2001) and Pawlina and Renneboog (2005) .
A feature keys in these explanations that they derive from the standard corporate finance literature which assumed that investors and managers are rational enough to maximize their utilities functions. They are also assumed to make a rational decision based on a methodological development and selection criteria. This means that investment distortions are only results of capital markets imperfections, asymmetric information or agency conflicts.
The cognitive and experimental psychology literature documents that individual are normal and are far from the "super-calculator" (Statman, 2005) . They are affected by their cognitive and psychological biases such as mental accounting, optimism and overconfidence. Lopes (1987) develops the security potential and aspiration level (SPA) to describe individuals' behaviours which are governed by the hope and fear emotions. When choosing and constructing their portfolio they act according their emotions (Shefrin and Statman, 2000) . Many other papers critics the full rational agent assumption and show that agent behave an irrational manner. They may opt for a herding behaviour, over and under reactions among other behaviours.
In contrast to the traditional economists who always based their analysis of financial markets and corporate finance on some restrictive assumptions such as the full rational agents, emotionless, self-interested maximizers of expected utility, behavioral finance largely critics these assumptions. Beyond the agency theory, the contribution of asymmetric information theory, the capital market imperfections and the financial constraints, the behavioral corporate finance (BCF) is an attractive way to find explanations to investment cash flow sensitivity other than related to the firm' characteristics. This approach studies the effect of behavioral biases on corporate decision. 1 In sum, the literature review on the field of investment cash flow sensitivity proposes three explanations to this phenomenon (see figure 1) . From standard finance point of view, agency problems and asymmetric information can lead to investment cash flow sensitivity. In other hand, the behavioral corporate finance proposes other possible sources deriving mainly from the cognitive psychology literature, where behavioral biases should have an explanatory power on the relationship between firms' cash flow and corporate investment. These potential explanations mainly analyze the investment-cash flow sensitivity under the financial constraint hypothesis. Agency conflicts, asymmetric information problems and managerial optimism can explain the corporate investment distortions but their potential effects should studied also by introducing if the firm is financially constrained or not. We should note also that there are some other explanations such as the corporate governance mechanisms.
The behavioral corporate finance is very young (Fairchild, 2007) and it essays to generate theoretical and empirical contributions to explain investment-cash flow sensitivity under personal characteristics of firms' managers. While there are many survey papers that discuss the investment cash flow sensitivity under standard finance theories, in our knowledge, there is no survey paper that focuses on the investment-cash flow sensitivity under behavioral corporate finance.
In this paper, we present an original literature review based on classification scheme technique. We essay to offer a review of the major literature and key findings on investment cash flow sensitivity under behavioral corporate finance. An extensive literature search of academic journals from 2002 to 2011 was conducted, yielding a total of 6 articles. The details of the literature search procedure are largely discussed in what follow and the limited number of published paper in this area of research will be justified.
Our objective is that this paper will serves as a roadmap in this field and help simulate further interest. Even if the literature review isn't large in investment cash flow sensitivity under managerial optimism, the methodology adopted by this survey paper will offer very interesting concluding remarks and suggest future directions of research in this subject.
The rest of paper is organized as follows: Section two backgrounds central concept of our research: behavioral corporate finance and investment cash flow sensitivity. Section three introduces the applied methodology for this study, while section four presents our results. Section five offers a discussion of new area of research regarding the corporate investment efficiency and growth opportunity efficiency. Finally, section six ends the paper by offering conclusions and attempts to provide some perspectives on future research and presents the classification scheme of investment cash flow sensitivity under behavioral corporate finance.
Defining Behavioral Corporate Finance (BCF) and investment cash flow sensitivity
Traditional finance literature rises up on some restrictive hypothesis, mainly, the efficient market hypothesis (EMH) and the agents' rationality one. Two hypotheses largely affect the economic and financial models. However, in real word, markets have not been efficient in a strict sense and the inefficiency literature capitalizes on the existence of a series of phenomena that contradict the EMH. To save space, we only cited some of them, such as the January effect, momentum, and over-reaction and under-reaction.
The second pillar hypothesis in traditional finance literature is the assumption of "full rational agents". In terms of corporate finance, managers are supposed to be rational, emotionless and their decisions are not affected by their psychological biases. This assumption was the aim of many critics. For example, Kahneman and Tversky (1979) demonstrate that individuals has an S-shaped utility function reflecting that they are risk-averse in the domain of gains while they are risk-seeking in the domain of losses. Weinstein (1980) reports that individuals have a rosy view and that they are optimistic. Lopes (1987) developed the SPA theory where individuals are governed by their emotions, namely hope and fear emotions. Overconfidence and optimism has also a large foundation in financial literature and its effects are well documented and surveyed.
Corporate finance literature strives to evolve and adapt to these new experimental observable behaviours that are against the rationality assumption. Baker et al., (2012) conclude that the new approach, behavioral corporate finance replaces the traditional rationality assumptions with potentially more realistic behavioral assumptions. In fact, this approach has its own assumptions.
Behavioral corporate finance allows cognitive psychology to play a potentially important role in finance (Kim et al. 2008) . In this new framework, people are assumed to be not fully rational so their financial decision may be driven by their behavioral biases and emotions. It studies the effect of behavioral biases on corporate decisions. We can find an excellent literature review of many different types of behavioral biases that financial decision makers might hold and how these biases might affect decision making by referring to Barberis and Thaler (2000) . Behavioral corporate finance is a recent bloc of behavioral finance literature. We insist on the existence of two approaches: the irrational investors approach and the irrational managers approach.
Since the aim of this survey paper is to offer a literature review on a special corporate finance area which is the investment cash flow sensitivity, we discuss in what follows in some depth this concept and we offer also a short discussion concerning the determinants of the sensitivity between corporate investment and internal funds. This will help us to concern these determinants and also to show the contribution of the behavioral corporate finance in resolving the important question in corporate finance framework: what derives the investment cash flow sensitivity?
Investment cash flow sensitivity literature recognizes that beyond the perfect world of Modigliani and Miller (1953) , investment decision depends on financing funds availability. Empirical studies by Fazzari et al., (1988) , Kaplan and Zingales (1997) among others document that firms investment policies are sensitive to internal funds availability. It means that firms' investment level is proportional to its available internal source of financing. This will cause distortions in their investment policies. Investment cash flow sensitivity is associated with both underinvestments when cash flows are low and overinvestment when cash flows are high.
While the standard corporate finance proposes explanations to the investment-liquidity sensitivity in the basis of agency costs and conflicts as is initiated by Jensen and Meckling (1976) and the asymmetric information problems (Myers and Majluf, 1984) . The behavioral corporate finance itself proposes a new explanation of this phenomenon. Personal characteristics of Chief Executive Officer should have an explanatory power.
In a seminal paper, Heaton (2002) initiates a debate concerning the potential effect of CEOs' optimism bias on corporate investment policy. He defines optimistic managers when they systematically overestimate the probability of good firm performance and underestimate the probability of bad firm performance. Departing from a simple corporate finance model, he theoretically predicts that if managers are frapped by their optimism bias, they may cause underinvestment or overinvestment. Managerial optimism can so explain firms' investment distortions. Managerial optimism is assumed to have the same definition and impact on corporate investment sensitivity to cash flow. Optimistic managers will always perceive that stock market under value their firms. Optimistic CEOs will think that their investment projects are better than their true value. In term of financial strategy, they perceive that external financing will be costlier than the internal one. For this reason, they should be attached to their internal financing source. Therefore, investment will depend on internal cash flow availability and level.
Methodology
Li and Gavusgil (1995) stated that the investigation of the state of knowledge in a field or subject can be studied using three basic approaches. The first one is the Delphi technique through which experts who are familiar with the area are surveyed. The meta-analysis is the second approach. With such a method, empirical studies on the specific subject are gathered and statistically analyzed. Finally, the third approach is the content analysis. This last approach is applied in this paper.
The content analysis is a research method for systematic, qualitative and quantitative description of the manifest content of literature in a special area (Marasco, 2008) . Following Li and Gavusgil (1995) and Seuring et al., (2005) , to conduct an investigation by the content analysis, we should concentrate on two major steps: in the first step, it is primordial to define the sources and procedures for the search of articles to be analyzed. In a second step, we should define categories instrumental to the classification of the collected articles.
3.1. Literature search procedure. This survey was based on a study of journals, hence, we exclude conference proceeding papers, master's thesis, doctoral dissertations, textbooks, and unpublished working papers. According to Nord et al. (1995) , academics and practitioners usually use journals most often for acquiring information and disseminating new findings and represent the highest level of research. We notice that articles are all related to investment cash flow sensitivity under behavioral corporate finance.
We use some selection criteria to select and accept articles in this study. If papers did not met the selection criteria, then they should be excluded. The research procedure takes two steps: (1) at the first step, articles were found via electronic search of the topic areas. We use different terms when searching for paper to be considered, namely, we use the terms (i) investment cash flow sensitivity, (ii) behavioral corporate finance, (iii) managerial overconfidence and, (iv) managerial optimism.
The first term is used in order to generate all articles that treat investment cash flow sensitivity including papers that refer to this phenomenon via the standard finance. The second terms aims to find all articles related to behavioral corporate finance. This is an attempt to delimit papers that are related to investment cash flow sensitivity under behavioral corporate finance. Finally, the terms managerial overconfidence and managerial optimism may help us to find some papers that treats investment cash flow sensitivity under managerial overconfidence or optimism. These two terms are used since the overconfidence and optimism biases are the most known and studied in a behavioral corporate finance framework.
As mentioned before, papers that are included in this literature review are limited to published works obtained from electronic sources. Our search covers literature obtained from different electronic sources, precisely, we explore Science Direct, Springer Link, JSTOR, Wiley Interscience, Inderscience databases and Ingenta Connect databases. To obtain additional sources of information, we examine references cited in each relevant literature.
The research papers cover a period of ten years between 2002 and 2011. The choice of the starting date is governed by the publication of the first theoretical work spawned by Heaton (2002) published in the Financial Management journal.
In a second step, we exclude all papers that are not related to investment cash flow sensitivity under a behavioral framework. This means that we analyze each paper and on the basis of the title of manuscripts, its abstract and keys words, we decide to exclude or conserve it. Finally, papers are fully analyzed and we include only papers that are at the heart of the field analyzed here. After running the research papers procedure, we obtain only 6 papers that respond to all selection criteria.
Although the limited number of papers that we found, the classification scheme still an attractive technique since it can classify the considered literature and offer details in the tendency of the studies in investment cash flow sensitivity under behavioral corporate finance. This will be an easy task after proposing a classification method.
Classification method.
Criterion :Adopted approaches The classification framework, as it presented in Figure 2 , is based on the literature review and some research in the field of behavioral corporate finance (Baker et al., 2004) . The articles were classified into seven broad categories: (i) The adopted approach (ii) the nature of the paper, (iii) general criterions such as the context of the study, journals, authors and the date of publication (iv) The optimism or overconfidence measurement (v) the econometric approach (vi) adopted assumptions and (vii) empirical finding . We note that each category is divided into subcategories. We will discuss all of them in what follows.
3.2.1. The nature of papers. According to this criterion, papers will be classified into two categories: a theoretical paper or an empirical one. We mean here by theoretical paper all paper that treats the problematic of investment cash flow sensitivity via the behavioral corporate finance without an empirical analysis.
3.2.2.
Approaches. Literature in this classification is mainly divided into two broad categories: irrational manager approach or irrational market approach. The irrational managers approach. The irrational managers approach assumes that managers are irrational and they operate in efficient capital market. To be more precise, by irrational managerial behaviour we mean behaviour that departs from rational expectations and expected utility maximization of the manager. According to Baker et al., (2004) , this approach studies how irrational managers behave in the presence of rational investors. The irrational markets approach. According to Baker et al., (2012) , the "irrational investors approach" assumes that securities market arbitrage is imperfect, and thus that prices can be too high or too low. Simply, we can affirm that it is an approach that studies how rational managers behave in the presence of irrational investors.
3.2.3. Behavioral biases. Behavioral corporate finance (BCF) studies the effect of behavioral biases on corporate decision. We can find an excellent literature review of many different types of behavioral biases that financial decision makers might hold and how these biases might affect decision making by referring to Barberis and Thaler (2000) . In this paper, we focus on behavioral biases that seem most used in this field: overconfidence and optimism. We mention in what follows a brief definition for each subcategory. Overconfidence. The overconfidence effect is a well-established bias in which someone's subjective confidence in their judgments is reliably greater than their objective accuracy, especially when confidence is relatively high, (Gerry et al., 2002). Optimism. Weinstein (1980) talks about the rosy vision that characterizes most of the people. It emphasizes the existence of the so-called unrealistic optimism. He shows that over 90% of those surveyed think that they are above average in such domains as driving skill, ability to get along with people and the sense of humour. Other studies such as that conducted by Buehler, Griffin and Ross (1994) show that people are optimistic. Optimism bias may be active in managers or among investors. So, we can speak of managerial optimism or optimistic markets. The first type of optimism rises up when a research adopts the irrational manager approach while the second type exists when the irrational investors approach is adopted. Even if these two biases were used to mean the same thing, we base our classification on the linguistic term "optimism" and "overconfidence".
3.2.4. Behavioral biases measures. By adopting this criterion, articles will be classified on the basis of behavioral biases measures. To our best of knowledge, there is no previous work that reviews papers in this research area and discusses these measures. Measures will be identified, discussed and then literature review will be classified on their basis.
We can find also a simple categorization of optimism and overconfidence measures and a short comparison of them. This will probably help advancing research in this field by making easy the assimilation of all existent measures and their drawbacks and benefits.
3.2.5. Adopted assumptions. According to this criterion, articles will be classified into the adopted assumption. We focus, especially, on the presence or absence of assumptions relative to agency problems, information asymmetry or financial constraint when investigating the relationship between corporate investment and cash flows under managerial optimism or overconfidence. 3.2.7. Empirical findings. According to this criterion, papers will be classified using the sign of the coefficient between corporate investment and internal cash flows multiplied by a proxy of managerial optimism or overconfidence. We will focus on the validation of the theoretical prediction of the behavioral corporate finance that insists on the existence of a positive sign for this coefficient.
Results

4.1.
The distribution of articles by journal. The number of papers that focus on investment cash flow sensitivity under behavioral corporate finance seems to be very limited. Table  1 shows the distribution of articles in different journals. Table I Table 2 simply classifies papers in our sample by authors, the nature of papers, the context of the study and the date of publications. Heaton (2002) model, investment depends on the existence of cash flow and this relationship will be more pronounced by the existence of an optimistic manager. Malmendier and Tate (2005a) conduct an empirical study in the American context. They empirically demonstrate that overconfidence is an important factor that may explain investment cash flow sensitivity. Their paper is the first empirical study that explores this phenomenon under behavioral consideration. After this date, we can show that all papers in this area of research tend to include an empirical exploration in this field. A logic question is: why?
A possible explanation is that Malmendier and Tate (2005a) offer possible measures of managerial overconfidence. As we know, overconfidence and optimism seem to be very close. A thing that paves the way for others empirical papers focusing on the effect of managerial optimism in the current debate.
One advantage of the classification scheme technique is to detect some remarkable observation such as a high concentration of literature on a precise date, journal or context. Our results show that the studies are concentrated into two poles: the American framework and the Asian one. Availability of data can be justified by the use of the American context. This will be more discussed in the section relative to optimism and overconfidence measurement. While the Japanese and Chinese context are used, as is mentioned before, the publication of a special issue entitled "Behavioral Finance in Asia" by the Pacific-Bain Finance Journal. This distribution may also be simply caused by authors' affiliations. For example, Malmendier and Tate paper derivates from a chapter on doctoral thesis of Malmendier with a co-author Tate two Ph, D student at the Harvard University in USA. As such, they may logically use the American context.
4.3.
Classification of papers by the adopted approach. Despite the lack of literature in this field, the classification scheme technique is a crucial technique to understand the literature in a precise area of research. It offers a possibility to detect precise observation, anomalies and conclusions. Table 3 represents the result of classification of articles from our sample on the basis of the adopted approach.
Results highlight that all papers focusing on investment cash flow sensitivity under behavioral corporate finance adopt the irrational managers approach. This means that research in this special area of literature suppose that market are rational and so investment distortions derive from personal characteristics of the CEO, namely, they suppose that managers are affected by some psychological biases: optimism and overconfidence. But why they opt don't for the irrational investors approach?
The irrational investors approach emphasizes the effect of investor behavior that is assumed to be not fully rational. It assumes that arbitrage is imperfect and so prices can be too high or too low. Rational managers are assumed to perceive mispricing and make decisions that may encourage or respond to mispricing (Baker, 2012 ). This approach is silent about the relationship between investment and cash flow sensitivity. According to Heaton (2002) , the irrational investors approach is less attractive because of the existence of the power of arbitrage in the market. It is a reality that all research papers in this area adopt the irrational managers approach. They suppose that investors are rational and they coexist with irrational managers. CEOs are supposed to be affected by their behavioral biases and then they explore implications on corporate decisions. It is a difficult task to jointly study the interactions of irrational managers when investors are also irrational.
4.4.
Classification of papers by the adopted behavioral biases. The study of behavioral finance allows cognitive psychology to play a central role in finance. Research shows that people are not fully rational and financial decision may wholly or partially be driven by behavioral biases (Kim and al, 2008 ). The application of behavioral finance in financial markets empirically demonstrates the effect of the behavioral biases on decision making. 3 Behavioral biases are predetermining on a behavioral framework. To provide an excellent literature review of the different types of behavioral biases that financial decision maker might hold and how these biases might affect decision making and, in turn, financial markets, we can refer to Barberis and Thaler (2003) . Our aim here is to identify behavioral biases that were studied in relation to investment cash flow sensitivity. Table 4 shows the detail of the classification by the adopted behavioral biases for all the reviewed articles. We show that researches in this area of finance focus on two behavioral biases: optimism and overconfident. In other words, it is assumed that managers are optimistic or overconfident. A thing that may affects the investment cash flow sensitivity. This concentration can be explained by findings in experimental psychology literature.
Research in experimental psychology documents that people in general, and especially managers, tends to be excessively optimistic and overconfident about their abilities and prospects (Oskamp, 1965; Weinstein, 1980 ). 3 3. The beginning of this area of research was at the mid-1980s with the work of DeBondt and Thaler (1985) when they proved that stock markets overreact to information and with the work of Shefrin and Statman (1985) where they demonstrate that investors are more likely to sell their winner stocks rather than their losers.
A survey by Graham and Harvey (2001) indicates that most corporate executives typically believe that their firms' equity is under valuated by the stock market. They have a rosy view of the world (Weinstein, 1980 ) and they are frapped by optimism bias.
Finally, we can justify the concentration of research around these two biases because simply they are well documented managerial traits (Hackbarth, 2008) . We should also note that optimism and overconfidence are generally used in the same sense.
4.5.
Classification of papers by the adopted measure of behavioral biases. In behavioral corporate finance the measurements of overconfidence and optimism present some difficulty as it cannot be observed directly (Campbell. et al, 2011) . It is so a necessity to construct and use some practical proxies.
Malmendier and Tate (2005a) are the pioneers in constructing proxies of overconfidence in a corporate framework. They measure CEOs' overconfidence based on the CEO' net stock purchases and their stock option holding and exercising decision.
They apply three measures of overconfidence. The first measure of overconfidence compares the benchmark predictions to the actual exercise behavior of a CEO. If a CEO persistently exercises options later than suggested by the benchmark, then it will be classified as overconfident about his ability to keep the company stock price rising and wants to profit from expected stock increases by holding the options. The second measure is holding options forever. They consider that a CEO is overconfident if he ever holds an option until the last year of its duration.
According to Malmendier and Tate (2005a) , there is no reason why a CEO should habitually increase his equity position by acquiring new shares or accumulating new shares or accumulating new stock grants without selling any shares to compensate. They affirm that the "habitual purchases of stock may serve as overconfidence.
They measure overconfidence on the basis of CEOs stock purchase. CEOs are classified as overconfident if they were a net buyer of company stock more years than they were a net seller during the first five years they appear in their sample.
In Malmendier and Tate (2005 b), we find another measure of managerial overconfidence. A measure based on the CEO's portrayal in the media. They collect data on how the press portrays each of the CEOs during the sample period. They search for articles referring to the CEOs in different journals: The New York Times, Business Week, Financial Times, The Economist and The Wall Street Journal. For each CEO and sample year, they record the number of articles containing the words "confident" or "confidence"; "optimistic" or "optimism"; and the number of articles containing the words "reliable", "cautious", "conservative", "practical", "frugal", or "steady". They hand-check that the terms are used to describe the CEO in question and separate out articles describing the CEO as " not confident" or " not optimistic". Finally, they construct an indicator TOTAL dummy, equal to 1 if a CEO is more often described as "confident" and "optimistic" or as "reliable", "cautious", "conservative", "practical", "frugal", or "steady".
The Malmendier and Tate measures (2005a, 2005b) of overconfidence may be classified into two categories: the first category of measures derives from the CEO actions and his portfolio selection while, the second category of measures relies on the perception of outsiders to CEOs. It means that the first category focuses on CEO's action like his behavior when holding and exercising stock options. However, this alternative approach as it initiated by Malmendier and Tate (2005b), tends to construct measures for these behavioral biases by referring to outsiders perception, namely financial journals.
Campbell et al (2011) base their measure of optimism on CEO's stock option exercising and holding decisions and on net stock purchases, and on firms' investment levels. They try also to validate their results following the media-based approach developed by Malmendier and Tate (2008) . Measures based on stock option and firms shareholding are well described at the beginning of this section, we concentrate here at the fourth measure that are mentioned in previous literature on optimism and corporate investment sensitivity.
Departing from Malmendier and Tate (2005) results and from theoretical implications of their developed model, Campbell et al (2011) suggest that firm investment may contain information about CEO optimism. They classify CEOs as having low (high) optimism if their firm is in the bottom (top) quintile of firms sorted on industry-adjusted investment rate for two consecutive years. They justify the imposition of two year requirement because investment is lumpy through time, and they do not want to identify firms that just happen to bunch investment in one year. Huang et al. (2011) propose to measure over confidence in the Chinese context. In view of the data availability and financial conditions for China's stock exchange-listed company, they construct two proxies for top executives' overconfidence. The first proxy is the difference between top executives forecasted earning and actual earning. They use a simple criterion to classify top executives as overconfident only if the number of times of over-forecast is more than that of under-forecast during the entire sample forecast. They define over-forecast as the case where forecasted earnings are greater than actual earnings, while under-forecast as the case where forecasted earning are smaller than actual earnings. In their papers the "confidence" variable is a static measure that has one observation per top executives or firm. This measure of overconfidence is developed around Lin et al. (2005) approach and many other works such as Li and Tang (2010) and Hribar and Yang (2010) , who also provide the robustness of this measure in a non-static situation.
The second measure consists in the use of top executives' relative salary as proxy for managerial overconfidence. Theoretical background of this measure refers to Hayward and Hambirk (1997) who argue that a high salary of manager may introduce him to be overconfident. Research by Brown and Sarma (2006) , show that higher CEO's relative salary is associated with stronger dominance of power. Moreover, it is demonstrated that more powerful CEOs are more likely overconfident (Sivanathan and Galinsky (2007) . The salary information for top three managers is used in order to measure overconfidence. The final measure of top executives' overconfidence is the sum of top three managers' salaries to the sum of all managers' salaries and the greater this ratio is, the higher top executives overconfidence will be. We note that this last measure is similar to Frith et al. (2006, 2007) 's measure. Lin et al. (2005) propose a managerial optimism measure on CEOs personal estimation of firms earning. Departing from managerial earnings forecasts, and accepting that all forecasts are equally weighted, they classified CEOs as optimistic managers or not. They classify whether a CEO as optimistic if he/she has at least two forecasts, and define a CEO to be optimistic if there are more upwardly-biased forecasts than downwardly-biased forecasts during the CEO's tenure. They defined a forecast as upward biased if the forecast error is positive. This error is simply defined as the difference between managers' earnings forecasts and the actual earnings before tax.
In sum, we identify five measures of managerial optimism or overconfidence. Measure 1 indicates the use of stock holding and exerting behavior, measure 2 indicates the use of Net Buyer measure, measure 3 indicates the use of a measure based on press portrays of CEOs during the sample period, measure 4 is relative to the use of the earning forecast error and finally, measure 5 concerns the use of top-managers salaries to construct proxy for managerial overconfidence. We ignore some additional measures such as firm investment level because they cannot be applied to test investment cash flow sensitivity. The largest use of Net Stock holding can be explained mainly by two things. The first reason is the availability of information that we need in comparing the stock options holding and exercising information. The second one is the fact that this measure is useful to apply. Departing from insiders trading, we determinate the net position in firms' stock and so we can simply generate proxy from managerial optimism by computing the number where the CEO is a net Bayer and those where not (Malmendier and Tate 2005) or we can use the net position of the CEO in his stock firm as is prescribed by Campbell et al (2011) .
An interesting remark here is that the optimism measure developed by Campbell and al. (2011) in the basis of the Malmendier and Tate (2005) work is advantageous because it generates a dynamic measure of managerial optimism year by year. The challenge is if this new measure is proper to test investment cash flow hypothesis, proxy of managerial optimism here may be the result of asymmetric information: manager who knows exactly the financial situation of his firm and future opportunity of growth will probably act according to this private information. In this case, sales or acquisitions of shares are just related to a rational reaction and it is far from the optimism or overconfidence impact.
In sum, we can classify the adopted measure of managerial overconfidence and optimism into three categories. The first one is on the basis of CEOs actions such as options holding and exercising, firm's shares purchases, and managerial forecasts. The second category is based on outsiders' perceptions, namely the media and the financial journals perception. The final category includes other measures that are related to firm investment level and the top three managers' salaries. Table 5 classifies measures used in papers from our sample into these three categories. The classification of optimism and overconfidence measures shows that most of the research papers adopt measures based on CEO's actions. They link the measures of behavioral biases into the proper actions of managers. The large use of these measures may be justified by its superiority to other categories of measures.
Authors may be constrained by data availability when choosing between optimism and overconfidence measures. Measures based on stock options exercising and holding depend on the context of the study. For example, data concerning the stock options are very limited out of the United States. Other measures are also seemed to be unrealizable because of the large observations in data bases. This is the case when Campbell and al., (2011) want to adopt measures based on media portray. They affirm that "Our sample construction begins with the ExecuComp population and contains over 12,000 CEO-year observations. Given the sample size, it is infeasible to hand collect measures based on media's perception of the CEO's level of optimism".
Another remarkable thing is that research in behavioral corporate finance uses, at the most of cases, more than one optimism or overconfidence measures the same study. This maybe is not a choice but an obligation under the difficulties to measure behavioral biases that are unobservable directly. The use of a panoply of measures aims to guarantee the robustness of optimism and overconfidence measures and then robustness and validity of results.
Finally, measures' validities are always protected by two hypotheses: the absence of agency conflicts and the absence of asymmetric information. These assumptions have another objective; they absorb all potential explanation of investment cash flow sensitivity that can be generated by these two theories.
Some works study the effect of managerial overconfidence in the presence of agency problems, but they support the absence of asymmetric information's assumption. The persistence of the second assumption highlights explanatory power and its role in measures validity and results robustness. If we accept the presence of information's asymmetry, then measures based on CEOs the actions may be perceived as signaling strategy. According to Ross (1977) model, manager may purchase his own firm's shares in order to pass a positive signal to the financial markets on the quality of his management and on the good health of his firm. As is mentioned before, the use of measures such as the net shares purchasing when controlling for the existence of managerial behavioral biases will affect dramatically the robustness of results in the presence of information asymmetry problem.
We discuss the adopted assumptions in each considered work in the next classification. Remarks and discussion will be offered in order to understand the details of each work. This will be possible if we take into consideration the lack of articles in this field of literature, which makes it possible to discuss in detail each paper.
4.6.
Classification of papers by the adopted assumptions. Behavioral corporate finance aims to explain corporate investment distortions (overinvestment, underinvestment and investment cash flow sensitivities) mainly by personal characteristics of managers. Such distortions were largely explained in the standard finance by agency conflicts and information's asymmetry.
When discussing investment cash flow sensitivity, previous traditional literature researches evoke three important explanations of investment distortions. The first one concerns the effect of agency theory. Conflicts of interests in the firm may be a possible source of the deviation of investment from the norms and may cause investment cash flow sensitivity. The second one links investment distortions, including the investment cash flow sensitivity, to asymmetric information's theory. Another important explanation is discussed by Fazzari et al., (1988) and Kaplan and Zingales (1997, 2000) which explore the effect of financial constraints on investment cash flow sensitivity. Heaton (2002) affirms that "To explore managerial optimism's explanatory power, it is important to isolate its effects from the influence of assumptions made by the two predominant approaches to corporate finance: the asymmetric information approach and the empirebuilding/rational agency cost approach"
Beyond the standard finance's explanations and to neutralize the effect of these potential justifications of investment cash flow sensitivity, behavioral corporate finance supposes generally the absence of agency problems and asymmetric information. As is discussed above, the first and the second assumptions aim to neutralize potential explanations that can derive from them. Another justification is that these assumptions are powerful factors and may affect optimism and overconfidence measures.
Huang et al., (2011) works' is the first one that empirically investigates the effect of managerial overconfidence on investment with the presence of agency costs. The main measure of overconfidence in their paper is the net purchasing firms' shares. The validity of this measure is more related to the absence of asymmetric information than to the absence of agency conflicts. Tate (2005a, 2005b ) explore investment cash flow sensitivity under managerial overconfidence with the absence of agency costs and information asymmetry but they reintroduce the firms' financial constraints as factors that may still have an explanatory power on this new behavioral framework.
Finally, we highlight that there are some other assumptions but they are less developed in empirical studies. Heaton (2002) , in his theoretical paper, suppose that capital market is rational and markets are efficient. This assumption should be relaxed in order to study the interactions between irrational managers and inefficient markets. Standard finance literature empirically proves the existence of investment cash flow sensitivity and it demonstrates that this sensitivity depends mainly on the existence of agency costs and asymmetric information. According to Fazzari et al., (1988) and Kaplan and Zingales (1997, 2000) , firms' financial constraints may amplify the intensity of this sensitivity.
From a behavioral corporate finance point of view, the psychological biases are at the heart of the debate and so, their introduction as potential explanations of corporate investment distortions may answer the open question: " Corporate investment cash flow sensitivity: who derives this relationship?". Table 8 summarizes findings of the effect of managerial optimism and overconfidence on investment cash flow sensitivity. Heaton (2002) theoretically predicts an investment cash flow sensitivity phenomenon caused by managerial optimism. Optimistic CEOs will reject project that do not have sufficient cash flow to finance them internally (or cannot issue risk-free debt). This will induce a positive correlation between cash flow and investment.
Malmendier and Tate (2005a) test the overconfidence hypothesis and find that investment of overconfident CEOs is significantly more responsive to cash flow. Applying a revisited measure of managerial overconfidence based on outsiders perception of the CEOs (CEOs 'press portrayals) reinvestigation of the relationship between corporate investment and cash flow corroborates the Malmendier and Tate (2005a) 'findings. Huang et al. (2011) conclude that investment cash flow sensitivity is more pronounced with overconfidence executives and persists in the Chinese context. Lin et al. (2005) conduct an empirical study to explore the extent to which managerial optimism provides a satisfactory explanation for the investment decision of the listed Taiwanese firms. They focus on whether cash flow plays a relatively more important role in investment decision for optimistic managers than for non-optimistic ones. They evoke the possibility that firms' may be financially constrained. An investment cash flow sensitivity phenomenon persists in the Taiwanese context; optimistic managers exhibit higher investment-cash flow sensitivity than do non-optimistic managers. Campbell et al. (2011) validate this empirical finding in the American context.
It is seems that behavioral corporate finance succeeds to theoretically predict a potential explanation of corporate investment distortions. Empirical studies focusing on the effect of managerial overconfidence and optimism on investment cash flow sensitivity prove the existence of a positive correlation between investment and cash flow. Corporate investment will be more sensitive to internal cash flow in the case of optimistic or overconfident managers than with non-optimistic or non-overconfident managers. The psychological biases are one for them who derives the investment cash flow sensitivity relationship.
4.8. Classification of papers by the adopted econometric approach. Investment cash flow sensitivity is studied using only the Q-investment model. We exclude the Heaton (2002) paper which has a theoretical nature. It is true that the Q-model is advantageous because it uses information from the capital market so it can generate direct measure of expected value of firm's future profitability. It is also more informative (George et al. 2011 ), but what happened if the stock markets prices are inefficient? In this case, the use of Q can be an imprecise proxy for the value of additional unit of capital.
Empirical results on investment cash flow sensitivity may be the result of econometric bias deriving from limits of the Q-model. The Euler equation model can be an alternative approach since it is based on the exploration of the relationship between corporate investments in successive time periods and so it has the advantage of not requiring explicit use of future values (Bond and Meghir, 1994) . 2011) x -Researches testing the investment cash flow sensitivity under managerial optimism using these two simultaneous models of investment are absent until now, a thing that can affect the quality of empirical results in this field of research.
5. BCF: from the study of investment cash flow sensitivity to the discussion of firms' investment efficiency
After this comprehensive literature review, we show that behavioral corporate finance has focused on investment cash flow sensitivity and it validates the effect of managerial optimism on corporate investment policy. In general, empirical studies report that managerial optimism increases investment cash flow sensitivity and this will be greater when firms run financial constraints. Huang et al., (2011) enlarge the debate when they propose to jointly analyse the effect of managerial optimism in the presence of agency costs in the Chinese context.
A major critic of this work is that they concentrate on the discussion of a common problematic with minor innovations. There is a tendency to contextualize the original study of Malmendier and Tate (2005a), a fact that can explain the small body of literature in this field. Behavioral corporate finance should open new debate and investigate the effect of managerial optimism in a corporate investment by discussing other related subjects such as the effect of managerial optimism on firm value and the corporate investment efficiency.
The study of the effect of managerial optimism on corporate investment constitutes one of the most interesting potential subjects of research. Motivations of such new area of research come from empirical findings on the effect of managerial optimism on corporate investment and cash flow relationship. Optimism seems to have a powerful explanatory power on explaining corporate investment distortions. So, we should interrogate about the existence of a significant relationship between firms' investment and the optimism level of their CEOs. Can managerial optimism really explain investment inefficiency?
It is also possible to discuss the efficiency of firms' observed Tobin's Q and the optimal Tobin's Q*. In a seminal paper, Habib et al., (2005) and Pawlina and Renneboog (2005) offer an excellent framework to initiate such debate in a behavioral framework. It is possible to model the efficiency of firms' investment or growth opportunities and to explain the observed inefficiency by CEOs optimism and other traditional variables, especially those related to agency costs and asymmetric information problems. To sum up, we discuss some other potential future directions' of research.
Conclusion and future research directions
This paper is an essay to survey literature in investment cash flow sensitivity under behavioral corporate finance. To our knowledge, there are few survey papers focusing on behavioral corporate finance and no paper that has the same subject of this paper.
This research has surveyed the existent articles on this area of finance. In contrast to the research into behavioral finance, the research into behavioral corporate finance is still relatively young (Fairchild, 2007) . So, only 6 articles were surveyed. In fact, we conduct an electronic search of published work on this field among scientific journals between 2002 and June 2011. Only these 6 articles are found.
A classification scheme technique was developed in order to make a comprehensive literature review. Readers should be cautious in interpreting the results of this literature survey, since the findings are based on data collected only from academic journal articles. We assume that highquality research is eventually published in academic journals. The literature search procedure may also cause some limitations because it is based on papers title, key words or abstracts. It is true that the title in most cases describes the content quite well. This is not always the case.
Notwithstanding these limitations, it is believed that this study provides some reasonable insights and future directions into investment cash flow sensitivity under behavioral corporate finance. Based on the review, classification and analysis of the articles, some broad suggestions for future research can be advanced: 1) First, the classification by articles of context highlight that research in this field are restraint into only two contexts: the American context and the Asiatic one (Japan and China). Behavioral corporate finance should depart from these contexts to study investment cash flow sensitivity in European or African contexts. This is in order to generalize theoretical predictions and empirical findings and to neutralize the context's effect on the relationship between corporate investment and internal cash flow sensitivity. It is primordial to assure that sensitivity is independent from the context of the study.
2) The classification scheme technique shows a concentration of studies on the effect of only two behavioral biases: optimism bias and overconfidence. A potential growth of literature may be possible with the adoption of other psychological biases. We show also that optimism and overconfidence biases are studied as if they are a simply one bias. They have the same effect and they may also have the same measures. It is time to distinguish between them. Optimism should be studied as an overestimation of the means while overconfidence should be evaluated as an underestimation of the variance.
3) Measures of optimism and overconfidence are close to assumptions that may not always be realistic. It is assumed in most of cases that agency costs and asymmetric information are absent. There are at least two possible explanations: behavioral corporate finance aims to prove the effect of managers' psychological characteristics on corporate decisions. This is why it trays to neutralize potential explanations from these theories. Another possible explanation is that validity measures are depending on these assumptions.
4)
An interesting approach may arise if we find some measures of optimism and overconfidence that are robust, even the existence of agency costs and asymmetric information. This new approach is very attractive since it will offer the possibility to explore the influence of these biases and to see their interactions with the effect of agency and asymmetric information theories.
5) The emergence of a new framework where irrational managers existing with irrational investors should be developed. Behavioral corporate finance should investigate the interactions of irrational behaviors from these two poles. Implications on investment cash flow sensitivity should be discussed.
6) Another interesting point is to study the effect of optimism and overconfidence not only on the CEO. In fact, he/she is not alone responsible for the efficiency of corporate investment decisions. Researchers are invited to generalize their studies in order to include other insiders such as chief financial officer and other members of the board of directors. Translation of the study of personal characteristics from top management to optimism or over confidence seems to offer a more realistic framework to detect the effect of psychological biases on firms 'decisions.
7)
Investment cash flow sensitivity is still unexplored for the research and development activities. It is still an open question in the financial literature: is the impact of managerial optimism on research and development investment similar to that on fixed assets investment? This is a central question in the Q literature under behavioral corporate finance. Can the characteristics of research and development investment, especially the specificity of such investment (as is inspired by the transaction costs theory) influence the effect of managerial optimism on firm's investment? This question should be resolved and it will be used as a reply to the attractive question of Hirshleifer et al., (2012) in a forthcoming paper that will be published by the journal finance: "Are Overconfident CEOs Better Innovators?" They empirically demonstrate that optimistic CEOs invest more in innovation and that optimism may help CEOs explore innovative growth opportunities. However, it is crucial to study research and development cash flow sensitivity to ensure if they still prefer internal cash flow to finance their innovation projects. Then, their cited conclusions should be revised to include the impact of optimism on innovation's investment with evoking the firm's financial constraint. Overconfident CEOs may be better innovator but in less constrained firms.
8)
Behavioral corporate finance focuses on how psychological biases affect managers' decision and so how they may explain corporate investment distortions. Future directions of research could discuss the manner of which firms will succeed to neutralize possible distortions in corporate investment deriving from optimism, overconfidence and other psychological biases. 9) Investment cash flow sensitivity under managerial optimism was studied using the Qmodel of investment, a fact that can reduce the significance of results. The positive coefficient between investment and cash flow multiplied by managerial optimism may be the result of econometric bias that is due to limitations of Q-model.
